Relative influence of carotid baroreceptors and muscle receptors in the control of renal and hindlimb circulations.
In vagotomized dogs, a comparison was made of the relative ability of the carotid baroreceptors and of the receptors in skeletal muscles to cause constriction of the renal and hindlimb resistance vessels. With kidney and hindlimb perfused at constant pressure a decrease in pressure in the carotid sinuses from 250 to 40-45 mm Hg (1 mm Hg = 133 N/m2) caused the respective blood flows to increase by 19 +/- 6% and 80 +/- 4% (mean +/- SE), and stimulating muscle receptors with capsaicin caused a further decrease of 49 +/- 9% and 4 +/- 2%, respectively. With perfusion at constant flow, the baroreflex caused an increase of 34 +/- 4 mm Hg in the renal perfusion pressure and of 99 +/- 10 mm Hg in the hindlimb; capsaicin caused further increases of 203 +/- 17 and 35 +/- 9 mm Hg; respectively. These responses were abolished by sympathectomy. Capsaicin injection increased mean renal sympathetic nerve activity by 111 +/- 16% over the maximal impulse frequency recorded when the carotid sinus pressure was 40-45 mm Hg. Thus, withdrawal of the restraint exerted by the carotid baroreceptors on the pool of central neurons controlling the vascular beds of the hindlimb and kidney leads to near maximal constriction of the resistance vessels in the former bu not the latter; with strong activation of muscle receptors, near maximal constriction occurs in both beds.